Introduction: Osteonecrosis of the palate is a rare condition which is even rarer when occurring on a torus palatinus and associated with bisphosphonate (BP). Case Presentation:
Introduction
Osteonecrosis of the jaw is characterized by exposure and devitalization of the mandible or maxilla bone for more than 8 weeks, and since 2003, several cases associated with bisphosphonates (BPs) have been reported [1, 2] . Around 0.1% of patients undergoing treatment develop osteonecrosis of the jaw [3] . BPs are inhibitors of osteoclastic action, capable of changing the bone resorption process [1] . They are usually used to treat osteoporosis, Paget's bone disease, multiple myeloma, bone metastases of the breast and prostate cancer, and malignant hypercalcemia [2] [3] [4] .
Osteonecrosis of the jaw associated with this class of drugs occurs in patients who are presently undergoing or have undergone previous therapy and with no previous radiotherapy of the jaw [1, 2, 5, 6] . It can occur on the mandible or maxilla, but the incidence on the mandible is around 2 times greater. Osteonecrosis of the jaw typically appears as an intraoral lesion with areas of exposed yellow-white hard bone with smooth or ragged borders [1, 3, 5] . When the osteonecrosis is associated with BPs, signs and symptoms are usually the same: irregular ulcers of the mucosa with bone exposure of the mandible or maxilla, pain or swelling of the affected region, and/or suppuration [6] . Bone exposure is not always present as there are some reports only with mucosal ulcers. Pain is a frequent complaint [6] .
Although the diagnosis is made clinically, imaging studies are useful to assess the extent of the process, provide the diagnosis in early stages, exclude other diseases, and diagnose possible complications such as pathological fractures and necrosis [4] . Biopsy is not necessary, but in a review of osteonecrosis cases associated with the use of oral BPs, all biopsies performed showed bone necrosis [4] . The physiopathology of the process remains uncertain [1, 2, 5] . The risk factors are exposure to BPs, individual potency of BPs, means of medication administration, time of exposure, and accumulated dosage. Most cases related to oral BPs are due to alendronate [5] . The risk increases with dosage and treatment duration [2] . Dental procedures also constitute a major risk factor associated with this process, though it has been reported to occur spontaneously and after traumas [2, 3, 7] . Smoking and comorbidities may also contribute to the development of osteonecrosis [5] . Additionally, there are reports of associated genetic factors [5, 8] .
Tori are bone exostoses located and circumscribed on the cortical bone surface, covered by a thin and poorly vascularized mucosa [3, 9] . They are lesions in the oral cavity due to protuberant bone growths known as hyperostosis, which in the oral cavity are found on the palate and mandible. On the palate they are called torus palatinus and in the jaw area torus mandibularis [10] . They are usually asymptomatic, but frequent ulcerations, difficulty in chewing and speaking can occur. More females than males are affected and the incidence varies between 12.3 and 26.9% [3, 9] . Such lesions are believed to have a genetic etiology. Torus palatinus, the most common exostosis of the maxillofacial skeleton, is usually located at the median line of the hard palate [9, 11] .
A case of torus palatinus osteonecrosis associated with the use of alendronate is presented herein.
Case Presentation
A 67-year-old white female reported spontaneous detachment of a bone fragment from her palate. She mentioned that there was a painful ulcer which had appeared 2 months before, with no response to bicarbonate, triamcinolone, and tetracyclines. There was improvement of the local pain after expelling the bone fragment. She had a 16-year history of osteoporosis treated with oral calcium 600 mg/day and alendronate 70 mg/week for the past 6 years. There were no other comorbidities such as diabetes or hypertension. She did not use any other medication and presented with torus palatinus and torus mandibularis not knowing when it started.
The clinical examination of the palate revealed a depression (approximately 0.5 cm) in the mucosal tissue on the left side of a torus palatinus (approximately 2.5 cm) without bone exposure and signs of inflammation or infection ( fig. 1 ). CT imaging showed prominent exostosis (torus) on the medial portion of the hard palate with discontinuity of the cortical bone on the left side (red arrow, fig. 2, fig. 3 ), while the histopathology of the bone fragment confirmed necrotic bone tissue ( fig. 4 ). With this clinical report, history of BP use, physical examination, imaging and histopathology, the diagnostic conclusion was BP-related osteonecrosis of the torus palatinus. The patient's medication was discontinued and she was referred to a maxillofacial surgeon for the surgical removal of the torus palatinus.
Discussion
Cases of osteonecrosis of the torus palatinus, a type of maxillary exostosis, have rarely been reported. The presence of a torus palatinus is the main precipitating factor leading to osteonecrosis, and the fragility of the mucosa covering the torus palatinus may allow minor trauma to expose the susceptible bone [3] .
There are rare reported cases of osteonecrosis of a torus palatinus associated with the use of BPs in the literature and our patient fits the epidemiological profile of the majority of patients affected by osteonecrosis by BPs: female and over 60 years of age [7] . In the reported case, the osteonecrosis occurred after the use of oral medication for 6 years, which carries an incidence that is lower than that of intravenous medication [1, 5] . Besides, it was associated with the use of alendronate, the main oral BP related to osteonecrosis, at a dosage of 70 mg/week, also reported in the literature [1, 7] . Discontinuation of BP treatment is the immediate recommended procedure, although there were no data indicating the improvement of the process with this measure [6] .
The incidence of osteonecrosis varies from 1 in 20,000 to 1 in 100,000 with the use of oral BPs [2, 6, 7] . There was no history of previous dental intervention, associated comorbidities, or the use of other medications such as corticosteroids, which have also been reported as predisposing factors in the process [3, 7] . The event occurred spontaneously or after some minor trauma, since the patient reported constant trauma from forks and spoons to the torus lesion which was very prominent in the oral cavity. The most important factor in the reported case was the existence of the torus palatinus, already reported in the literature as a risk factor for osteonecrosis associated with BPs [3] .
The mucosa over the torus is fragile and easily injured, exposing the bone tissue susceptible to the process [3] . There is no established standard treatment, especially in the rare reported cases of torus palatinus osteonecrosis. Our approach was to withdraw her medication, in addition to the indication for surgical removal of the torus, to prevent further trauma to the torus mucosa predisposing the beginning of a new process. The patient was also advised to keep good oral hygiene. Since the surgery, the patient has been receiving multidisciplinary care by the dentist and maxillofacial surgeon for 1 year, without recurrence of the condition.
Conclusion
It is important to mention this serious side effect caused by this class of drugs (BPs) as well as the importance of the torus palatinus as a risk factor for osteonecrosis of the maxillofacial skeleton. BPs are widely used in a vast number of diseases with high incidence, such as osteoporosis and myeloma. Also osteonecroses of the jaw, including the ones originating on the torus, must be listed among other significant oral manifestations of drug reactions. 
